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III. STATUS OF THE CLAIMS 

Claims 1-20 are pending in this appeal. No claim is allowed. This appeal is therefore 
taken from the final rejection of claims 1-20 on May 17, 2004. 

IV. STATUS OF AMENDMENTS 

No amendment to claims 1-20 has been filed following the final Office Action of May 17, 

2004. 

V. SUMMARY OF THE INVENTION 

The present invention addresses problems associated with accessing an instance of a 
recreatable object in a shorter-duration memory based on a reference located in a longer-duration 
memory. The shorter-duration memory is associated a call. (Specification, p. 3, lines 6-8) 

A database system may use a run-time environment for a language such as JAVA, and 
client processes may establish database sessions with the database system. A database session 
refers to the establishment of a connection between a client and a database system through which 
a series of calls may be made. As long as the client remains connected in the database session, 
the client and the associated database session are referred to as being active. Active clients may 
submit calls to the database system to request the database system to perform tasks. One example 
of a call is a query in accordance with the Structured Query Language (SQL), and another 
example is a method invocation of a JAVA object or class, defined for performing a database task 
for the database system. 

The database system may include, among other components, a database memory for 
storing information useful for processing calls and a number of server processes for handling 
individual calls. The database memory may include various memory areas used to store data used 
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by the server processes. These memory areas may include, for example, a database instance 
memory, session memories, and call memories. The number of such memories may vary over 
time as various clients make various calls to the database system. 

A database instance memory is a shared memory area for storing data that is shared 
concurrently by more than one process. For example, a longer-duration memory area may be 
used store the read-only data and instructions {e.g. bytecodes of JAVA classes) that are executed 
by the server processes. The database instance memory is typically allocated and initialized at 
boot time of the database system, before clients connect to the database system. 

When a database session is created, an area of the database memory is allocated to store 
information for the database session. For example, session memories may be allocated for 
multiple clients for each of which a separate database session has been created. A session 
memory is a shared memory used to store static data, Le. 9 data associated with a user that is 
preserved for the duration of a series of calls, especially between calls issued by a client during a 
single database session. JAVA class variables are one example of such static data. 

A call memory may be used to store data that is bounded by the lifetime of a call. When a 
client submits a call to the database system, one of the server processes is assigned to process the 
call. For the duration of the call, the server process is allocated a call memory for storing data 
and other information for use in processing the call. Because the lifetime of objects in a call 
memory associated with a call is shorter than the lifetime of objects stored in the session memory 
associated with the session in which the call was made, call memory is said to be a "shorter- 
duration" memory relative to the session memory. Conversely, session memory is "longer- 
duration" memory relative to call memory. (Specification, p. 10, line 9 - p. 11, line 23, Fig. 2) 
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A run-time external reference (XREF) is a reference to an object, such that dereferencing 
the run-time external reference causes the external object to be loaded into virtual memory, if the 
object is not currently loaded. (Specification, p. 13, lines 13-17) 

When XREFs to objects in shorter-duration memory are used in longer-duration memory, 
it results in a significant performance penalty because the objects in the longer-duration memory 
do not contain information specific to any particular call. However, because the recreated objects 
are realized on a per-call basis, the XREF pointers array may reside in the call memory, which is 
private. Consequently, XREFs in longer-duration memory do not contain pointers to the 
corresponding XREF pointers arrays. However, the XREF pointers array that corresponds to an 
XREF must be inspected every time the XREF is dereferenced in order to determine whether the 
referenced object has already been realized, and if so, where the realized instance of the object is 
located. Thus, every time an XREF in longer-duration memory is dereferenced, relatively 
expensive measures must be taken to locate the appropriate private XREF pointers array to 
determine whether the referenced object has already been realized. 

Unfortunately, in systems that use lazy evaluation for resolving recreatable external 
references (e.g., deferring the allocation of external objects in session memory until those 
external objects are actually accessed), the runtime performance penalty for dereferencing such 
external references may be significant. Based on the foregoing, it is desirable to provide a system 
that allows lazy evaluation of external references, but reduces the runtime performance penalty. 
(Specification, p. 19, lines 8-23; p. 5, lines 4-5) 

According to one aspect, pointers to XREF pointers arrays are cached in a context 

structure, where the context structure is passed as an argument when a call is made. Specifically, 

when a call is made, an array is allocated in the context structure that is passed as a parameter to 

the call. Initially, the array will not contain any populated entries. When an XREF is 
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encountered on a shared-memory page, a hash code of the page is located and the hash code (or 
some subset thereof), is extracted. However, rather than making a function call to locate a hash 
table entry, the portion of the hash code is used as an index into the array within the context 

structure. According to one aspect, the size of the array is 2^, and the number of bits of the hash 
code that are used to index into the array is N. Thus, every possible index value will have a 
corresponding slot within the array. 

If the array contains no entry at the indexed location, then an XREF pointers array has not 
yet been constructed for the shared-memory page during that call. Under those conditions, (1) an 
XREF pointers array is constructed, (2) an array entry that points to the new XREF pointers array 
is added to the array, (3) the object associated with the XREF is activated based on the 
corresponding descriptor array entry, and (4) an entry is added to the new XREF pointers array to 
point to the newly activated object. 

If the array contains an entry at the indexed location, then it is determined whether the 
entry is for the correct shared-memory page. This step is performed because the array may be 
relatively small, and collisions may occur (i.e. different shared-memory pages may map to the 
same index value). According to one aspect, the key of a shared-memory page is stored within 
the entry for the shared memory page. Collisions may be identified by comparing the key stored 
in an entry with the key of the shared-memory page that is the subject of the search. In the case 
of a collision, any one of a number of well-known collision handling techniques may be 
employed. The present invention is not limited to any particular collision handling technique. In 
general, upon identifying a collision, a search for the correct entry will continue until either the 
correct entry is found, or it is determined that the array does not contain an entry for the correct 
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shared-memory page. If the array does not contain an entry for the correct shared-memory page, 
then the process described above is followed. 

If a correct entry is identified, then the XREF pointers array associated with the entry is 
located based on a pointer within the array entry. The XREF pointers array is searched to 
determine whether the object associated with the XREF has been activated. If the object 
associated with the XREF has not been activated, then (1) the object associated with the XREF is 
activated based on the corresponding descriptor array entry, and (2) an entry is added to the new 
XREF pointers array to point to the newly activated object. 

If the object associated with the XREF has already been activated, then a pointer in the 
appropriate entry of the XREF pointers array is used to locate the activated instance of the object. 
(Specification, p. 21, line 15 - p. 23, line 3) 

Another type of cache yields good results when the XREFs are to constant pool variable 
values. Specifically, the code referencing the constant pool maintains a "session-private" version 
of each class (referred to herein as a "jom_active_class object") in addition to the shared version 
of that class (referred to herein as the "jom_class"). According to one aspect, the session-private 
recreatable external reference state for an object memory is stored in the jom_active_class for that 
object memory. Because there is only one class in each shared object memory that holds class 
information, the association between classes and the object memories that contain them is 1-1. 
Thus, when an XREF encountered in an object memory stored in longer-duration memory is a 
reference to a constant pool item, the jom_active_class object associated with the class in that 
object memory is inspected. 

If the jom_active_class object contains no pointer to an XREF pointers array, then an 

XREF pointers array has not yet been constructed for the corresponding jom_class during that 

call. Under those conditions, (1) an XREF pointers array is constructed, (2) a pointer that points 
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to the new XREF pointers array is added to the jom_active_class object, (3) the object associated 
with the XREF is activated based on the corresponding descriptor array entry, and (4) an entry is 
added to the new XREF pointers array to point to the newly activated object. 

If the jom_active_class object contains a pointer to the XREF pointers array, then the 
XREF pointers array associated with the class is located based on the pointer. The XREF 
pointers array is searched to determine whether the object associated with the XREF has been 
activated. If the object associated with the XREF has not been activated, then (1) the object 
associated with the XREF is activated based on the corresponding descriptor array entry, and (2) 
an entry is added to the new XREF pointers array to point to the newly activated object. 

If the object associated with the XREF has already been activated, then a pointer in the 
appropriate entry of the XREF pointers array is used to locate the activated instance of the object. 

In an alternative aspect, the XREF pointers array for a class is automatically built in call 
memory at the time that the class is activated. Thus, even the first dereferencing operation will 
encounter a pointer, within the jom_active_class object, to an XREF pointers array. 
(Specification, p. 23, line 10 - p. 24, line 15) 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether claims 1, 4, 6-10, 13, and 15-20 are obvious under 35 U.S.C. § 103(a) as obvious 
over Chang et al (US 5,870,753). 

Whether claims 2-3 and 11-12 under 35 U.S.C. § 103(a) are obvious over Chang et al in 
view of Bennett (US 6,014,733). 

Whether claims 5 and 14 under 35 U.S.C. § 103(a) are obvious over Chang et al in view 
of Bennett and further in view of Jones et al (US 6,629,154). 
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VII. ARGUMENT 

A. CLAIMS 1-20 ARE NOT RENDERED OBVIOUS BY CHANG ET AL. OR 
IN VIEW OF BENNETT OR FURTHER IN VIEW OF JONES ETAL. 

The initial burden of establishing a prima facie basis to deny patentability to a claimed 
invention under any statutory provision always rests upon the Examiner. In re Mayne, 104 F.3d 
1339, 41 USPQ2d 1451 (Fed .Cir. 1997); In re Deuel, 51 F.3d 1552, 34 USPQ2d 1210 (Fed. Cir. 
1995); In re Bell, 991 F.2d 781, 26 USPQ2d 1529 (Fed. Cir. 1993); In re Oetiker, 977 F.2d 1443, 
24 USPQ2d 1443 (Fed. Cir. 1992). In rejecting a claim under 35 U.S.C. § 103, the Examiner is 
required to provide a factual basis to support the obviousness conclusion. In re Warner, 379 F.2d 
1011, 154 USPQ 173 (CCPA 1967); In re Lunsford, 357 F.2d 385, 148 USPQ 721 (CCPA 1966); 
In re Freed, 425 F.2d 785, 165 USPQ 570 (CCPA 1970). 

Obviousness rejections require some evidence in the prior art of a teaching, motivation, or 
suggestion to combine and modify the prior art references. See, e.g., McGinley v. Franklin 
Sports, Inc., 262 F.3d 1339, 1351-52, 60 USPQ2d 1001, 1008 (Fed. Cir. 2001); Brown & 
Williamson Tobacco Corp. v. Philip Morris Inc., 229 F.3d 1120, 1124-25, 56 USPQ2d 1456, 
1459 (Fed. Cir. 2000); In re Dembiczak, 175 F.3d 994, 999, 50 USPQ2d 1614, 1617 (Fed. Cir. 
1999). The Patent Office must give specific reasons why one of ordinary skill in the art would 
have been motivated to combine the references. See, e.g., In re Kotzab, 217 F.3d 1365, 1371, 55 
USPQ2d 1313, 1317 (Fed. Cir. 2000); In re Rouffet, 149 F.3d 1350, 1359, 47 USPQ2d 1453, 
1459 (Fed. Cir. 1998). 

Reversal of this rejection is respectfully requested because Chang et al. alone (or even in 

combination with Bennett and Jones et al.) does not disclose, teach, or otherwise suggest the 

features of the claims, and there is no legally permissible motivation to modify Chang et al. to 

reach the claim limitations. For example, independent claims 1 and 10 recite: 
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if the XREF pointers array includes a pointer associated with said reference 
located in the longer-duration memory , then following said pointer to 
locate said instance within said shorter-duration memory. 

As another example, independent claims 6 and 15 recite: 

to dereference said reference located in the longer-duration memory . 

These features are not shown in Chang et a/., as the Office Action correctly 
acknowledged: "Chang does not explicitly teach the pointer associated with the reference located 
in the longer-duration memory" (Office Action, page 3, f 3; page 4, f 10), and reacknowledged in 
the Advisory Action: "Chang does not teach the pointer associated with the reference located in 
the longer-duration memory" (Advisory Action, p. 2). In fact, Chang et al fails to show any 
reference located in persistent storage 74 f at all. Chang et al at best shows the opposite 
direction: the object reference 76 located in server memory 70 points to state 73 f in persistent 
storage 74', not the other way round. 

Despite Chang et a/.'s lack of evidentiary support for the rejection, the Examiner 
contended it would have been obvious "to improve the system of Chang because it would 
improve the performance of the system when determining the existing [sic, existence?] of the 
object" (Office Action, p. 3, f 7). There is nothing in the record, however, indicating how the 
proposed modification would actually "improve the performance of the system." In fact, the 
disclosure of Chang et al contradicts the Examiner's contention, because access of the key 78 in 
persistent storage 92 of Chang et al would add unnecessary processing time to the already 
disclosed access of the key 78 in the memory 90 to find the pointer 77 in the reference data table 
in memory 90. If a proposed modification would render the prior art being modified 
unsatisfactory for its intended purpose, then there is no suggestion or motivation to make the 
proposed modification. In re Gordon, 733 F.2d 900, 221 USPQ 1125 (Fed. Cir. 1984). 
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In support of the obviousness rejection, the Examiner also stated that "the shorter-duration 
memory associated with the reference [is?] located in the shorter-duration memory and longer- 
duration memory (col. 5, lines 23-59 and Figs. 8-9)" (id.). The Examiner's statement is 
somewhat confusing because it implies that object reference 76 can exist in two different places 
at the same time, whereas Chang et al. only discloses it to be located in server memory 70. 1 The 
cited passage of Chang et al merely states that copies of one part of the object reference 76 (that 
is, the key 78) are stored in both (RAM) memory and persistent storage: "Object reference 76, 
contains the key 78, which is used by the server process to associate the object reference with a 
row in the reference data table in both persistent storage 92 and in memory 90" (col. 5:49-51). 
Accordingly, the record lacks the requisite factual basis to sustain the rejection. 

The Office Action also argued: "It is also noted that in the specification, the XREF 
pointers array is searched to determine whether the object associated with the XREF has been 
activated" (Office Action, p. f 6, emphasis added). Obviousness rejections, however, require 
some evidence in the prior art of a teaching, motivation, or suggestion to combine and modify 
the prior art references. See, e.g., McGinley v. Franklin Sports, Inc., 262 F.3d 1339, 1351-52, 
60 USPQ2d 1001, 1008 (Fed. Cir. 2001); Brown & Williamson Tobacco Corp. v. Philip Morris 
Inc., 229 F.3d 1120, 1124-25, 56 USPQ2d 1456, 1459 (Fed. Cir. 2000); In re Dembiczak, 175 
F.3d 994, 999, 50 USPQ2d 1614, 1617 (Fed. Cir. 1999). Here, the explicit use of portions of the 
specification of the present application for suggestions to modify Chang et al. indicates that the 
motivation is influenced by impermissible hindsight. 



1 The Advisory Action makes the same confusing contention with respect to pointer 77: "Chang actually 
teaches (col. 5, lines 23-59 and Fig. 9) the pointer associated with the reference (object's metadata 71) located in the 
shorter-duration memory (server process memory) and also located in the longer-duration memory (relational 
database/persistent storage)." 
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Furthermore, the proposed modification to Chang et ah requires non-analogous art. "A 
reference is reasonably pertinent if, even though it may be in a different field from that of the 
inventor's endeavor, it is one which, because of the matter with which it deals, logically would 
have commended itself to an inventor's attention in considering his problem." In re Clay, 966 
F.2d 656 (Fed. Cir. 1992). Chang et al is not reasonably pertinent to the problem with which the 
present inventors are concerned, namely "accessing an instance of a recreatable object in a 
shorter-duration memory based on a reference located in a longer-duration memory" (claim 1). 
The problem that Chang et al. is concerned with is the problem of maintenance of multiple 
metastates for a persistent object without increasing the size of the object reference (Abstract). 
Chang et al. is blissfully unaware of any problems with accessing shorter-duration instances of 
activatable objects based on object references stored in longer-duration memory. Because Chang 
et al is not reasonably pertinent to addressing issues with object references stored in longer- 
duration memory, there is no motivation for one of ordinary skill in the art to modify the 
disclosure of Chang et al 

As a further example, dependent claims 7 and 16 recite: 

the step of storing, within said class object, data for locating 
instances is performed by storing, within said class object, a 
pointer to an XREF pointers array 

The Office Action stated that this feature is taught by Chang et al at col. 12, lines 53-59. 
(Office Action, p. 4, f 12) However, the cited portion of Chang et al merely mentions invoking 
a generic initializer on an object's class to create a new object, and makes no mention or 
suggestion of "storing, within said class object, a pointer to an XREF pointers array." 
Furthermore, there is no motivation given by the Office Action for modifying Chang et al to 
include such a feature. Obviousness rejections, however, require some evidence in the prior art 
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of a teaching, motivation, or suggestion to combine and modify the prior art references. See, e.g., 

McGinley v. Franklin Sports, Inc., supra. Moreover, dependent claims 8 and 17, which depend 

from claims 7 and 16, respectively, recite: 

determining whether the XREF pointers array includes a 
pointer associated with said reference 

which the Office Action contends is taught by Chang et al. at col. 5, lines 25-30. (Office Action, 
p. 4, f 13) However, this cited portion of Chang et al. refers to an object in memory 72 of Fig. 8, 
which is clearly labeled in Fig. 8 as "persistent object," which is inconsistent with "generating, 
within shorter-duration memory, a class object" and the "storing" step recited at least by claims 8 
and 17. Appellants assert that the reasoning that the Examiner puts forth for the rejection with 
respect to "determining whether the XREF pointers array includes a pointer associated with said 
reference" contravenes 35 U.S.C. § 132, which requires the Director to "notify the applicant 
thereof, stating the reasons for such rejection." This section is violated if the rejection "is so 
uninformative that it prevents the applicant from recognizing and seeking to counter the grounds 
for rejection." Chester v. Miller, 906 F.2d 1574, 15 USPQ2d 1333 (Fed. Cir. 1990). This policy 
is captured in the Manual of Patent Examining Procedure. For example, MPEP § 706 states that 
"[t]he goal of examination is to clearly articulate any rejection early in the prosecution process so 
that applicant has the opportunity to provide evidence of patentability and otherwise respond 
completely at the earliest opportunity." Furthermore, MPEP § 706.02(j) indicates that: "[i]t is 
important for an examiner to properly communicate the basis for a rejection so that the issues can 
be identified early and the applicant can be given fair opportunity to reply." Here, the Examiner 
has cited a portion of Chang et al. that is inconsistent with the clearly recited claim features, and 
thus has not properly communicated a basis for the rejection. 
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Bennett, applied for the rejection of claims 2-3 and 11-12, is directed to a method for 
creating a "perfect hash" and also does not show the above-quoted limitations of the claims. 
Further, Jones et ai, applied only to claims 5 and 14, is directed to a method for identifying a 
remote method to invoke on a server using a deterministic hash and also does not show the 
above-quoted limitations of the claims, either alone or in any combination with Chang et al and 
Bennett, Therefore, the rejection of claims 1-20 should be withdrawn. 
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VIII. CONCLUSION AND PRAYER FOR RELIEF 

For the foregoing reasons, Appellants request the Honorable Board to reverse each 
Examiner's rejections. 

Respectfully Submitted, 
DITTHAVONG & CARLSON, P.C. 



Date 



10507 Braddock Rd, Suite A 
Fairfax, VA 22032 
Tel. 703-425-8516 
Fax. 703-425-8518 




Stephen G. Carlson 
Attorney for Applicant(s) 
Reg. No. 39,929 
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APPENDIX 

1. (Previously Presented) A method for accessing an instance of a recreatable object in a 
shorter-duration memory based on a reference located in a longer-duration memory, wherein the 
shorter-duration memory is associated with a call, the method comprising the steps of: 

locating, within the shorter-duration memory, a context structure associated with the call; 
locating an XREF pointers array based on data cached within the context structure; 
determining whether the XREF pointers array includes a pointer associated with said 

reference located in the longer-duration memory; and 
if the XREF pointers array includes a pointer associated with said reference located in the 

longer-duration memory, then following said pointer to locate said instance within said 

shorter-duration memory. 

2. (Previously Presented) The method of Claim 1 wherein the step of locating an XREF 
pointers array based on data cached within the context structure comprises the steps of: 

determining a hash code associated with a memory page in which the reference located in the 

longer-duration memory is located; 
using at least a portion of the hash code as an index to locate an array entry within an array 

stored within the context structure; and 
if said array entry contains a pointer, then following said pointer stored in said array entry to 

locate said XREF pointers array. 

3. (Original) The method of Claim 2 wherein: 
the array is a power-of-two array; and 
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the portion of said hash code that is used as said index includes a particular number of bits of 
said hash code. 

4. (Original) The method of Claim 1 wherein: 

the XREF pointers array does not include a pointer associated with said reference; and 
the method further comprises the steps of 

creating said instance by activating said recreatable object; and 

storing a pointer to said instance in said XREF pointers array. 

5. (Original) The method of Claim 2 wherein: 

if said array entry does not contain a pointer, then creating said instance by activating said 

recreatable object; and 
storing a pointer to said instance in said array entry. 

6. (Previously Presented) A method for accessing an instance of a recreatable object in 
shorter-duration memory based on a reference located in a longer-duration memory, wherein the 
shorter-duration memory is associated with a call, the method comprising the steps of: 

when a class is activated, generating, within said shorter-duration memory, a class object 

associated with the class; 
storing, within said class object, data for locating instances of recreatable objects associated 

with said class; 

to dereference said reference located in the longer-duration memory, performing the steps of 
determining that said reference located in a longer-duration memory is associated with 
said class; and 

using said data within said class object to locate said instance of said recreatable object. 
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7. (Original) The method of Claim 6 wherein the step of storing, within said class object, 
data for locating instances is performed by storing, within said class object, a pointer to an XREF 
pointers array. 

8. (Original) The method of Claim 7 wherein the step of using said data within object to 
locate said instance includes the steps of: 

determining whether the XREF pointers array includes a pointer associated with said 
reference; 

if the XREF pointers array includes a pointer associated with said reference, then following 
said pointer to locate said instance within said shorter-duration memory. 

9. (Original) The method of Claim 8 wherein: 

the XREF pointers array does not include a pointer associated with said reference; and 
the method further comprises the steps of 

creating said instance by activating said recreatable object; and 

storing a pointer to said instance in said XREF pointers array. 

10. (Previously Presented) A computer-readable medium carrying instructions for accessing 
an instance of a recreatable object in a shorter-duration memory based on a reference located in a 
longer-duration memory, wherein the shorter-duration memory is associated with a call, the 
computer-readable medium comprising instructions for performing the steps of: 

locating, within the shorter-duration memory, a context structure associated with the call; 
locating an XREF pointers array based on data cached within the context structure; 
determining whether the XREF pointers array includes a pointer associated with said 
reference located in the longer-duration memory; and 
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if the XREF pointers array includes a pointer associated with said reference located in the 
longer-duration memory, then following said pointer to locate said instance within said 
shorter-duration memory. 

11. (Previously Presented) The computer-readable medium of Claim 10 wherein the step of 
locating an XREF pointers array based on data cached within the context structure comprises the 
steps of: 

determining a hash code associated with a memory page in which the reference located in the 

longer-duration memory is located; 
using at least a portion of the hash code as an index to locate an array entry within an array 

stored within the context structure; and 
if said array entry contains a pointer, then following said pointer stored in said array entry to 

locate said XREF pointers array. 

12. (Original) The computer-readable medium of Claim 11 wherein: 
the array is a power-of-two array; and 

the portion of said hash code that is used as said index includes a particular number of bits of 
said hash code. 

13. (Original) The computer-readable medium of Claim 10 wherein: 

the XREF pointers array does not include a pointer associated with said reference; and 
the computer-readable medium further comprises instructions for performing the steps of 
creating said instance by activating said recreatable object; and 
storing a pointer to said instance in said XREF pointers array. 
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14. (Original) The computer-readable medium of Claim 1 1 further comprising instructions for 
performing the steps of: 

if said array entry does not contain a pointer, then creating said instance by activating said 

recreatable object; and 
storing a pointer to said instance in said array entry. 

15. (Previously Presented) A computer-readable medium carrying instructions for accessing 
an instance of a recreatable object in shorter-duration memory based on a reference located in a 
longer-duration memory, wherein the shorter-duration memory is associated with a call, the 
computer-readable medium comprising instructions for performing the steps of: 

when a class is activated, generating, within said shorter-duration memory, a class object 

associated with the class; 
storing, within said class object, data for locating instances of recreatable objects associated 

with said class; 

to dereference said reference located in the longer-duration memory, performing the steps of 
determining that said reference located in the longer-duration memory is associated with 
said class; and 

using said data within said class object to locate said instance of said recreatable object. 

16. (Original) The computer-readable medium of Claim 15 wherein the step of storing, 
within said class object, data for locating instances is performed by storing, within said class 
object, a pointer to an XREF pointers array. 

17. (Original) The computer-readable medium of Claim 16 wherein the step of using said 
data within object to locate said instance includes the steps of: 
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determining whether the XREF pointers array includes a pointer associated with said 
reference; 

if the XREF pointers array includes a pointer associated with said reference, then following 
said pointer to locate said instance within said shorter-duration memory. 

18. (Original) The computer-readable medium of Claim 17 wherein: 

the XREF pointers array does not include a pointer associated with said reference; and 
the computer-readable medium further comprises instructions for performing the steps of 
creating said instance by activating said recreatable object; and 
storing a pointer to said instance in said XREF pointers array. 

19. (Previously Presented) The method of Claim 1 wherein the duration of the shorter- 
duration memory is shorter than the duration of the longer-duration memory. 

20. (Previously Presented) The computer-readable medium of Claim 10 wherein the duration 
of the shorter-duration memory is shorter than the duration of the longer-duration memory. 
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